Conradina canescens (Lamiaceae) is an endemic evergreen shrub native to Florida, Mississippi and Alabama, with no phytochemical or biological studies registered in the literature. Thus, a phytochemical study and a toxicity analysis of the chloroform extract obtained from the leaves of C. canescens were performed for the first time. In our preliminary screening, the crude extract and its fractions were subjected to cytotoxicity, antimicrobial and antileishmanial bioassays. The crude extract showed substantial cytotoxic, antimicrobial and antileishmanial activities. A total of six compounds, namely ursolic acid (62.4%), betulin (8.4%), β-amyrin (4.6%), myrtenic acid (2.9%), n-tetracosane (1.4%), and oleanolic acid (1.1%), were isolated. The structures of the isolated compounds were established by spectroscopic studies using NMR and IR spectroscopy.
Throughout history, higher plants have been a prolific source for active ingredients used in medicines [1a] .
Many currently successful drugs are either based on natural products or derived from a natural compound and it is a high possibility that there are many more drugs yet to be discovered from the unstudied plants [1a] . More than 60% and 75% of total drugs used in treatment of cancer and infectious diseases, respectively, have natural origins [1b] . For many diseases, the current chemotherapy relies upon a limited number of drugs that are toxic and expensive. Moreover, pathogenic microorganisms are becoming more and more resistant to conventional chemicals and drugs, which is a serious and evident worldwide problem that has increased the demand for identifying new biocides with broad activity [1b] . Therefore, natural products represent good sources from which to search for new effective alternatives.
Conradina canescens A. Gray (Lamiaceae) is a common small evergreen shrub endemic to the Gulf of Mexico coast of west Florida and adjacent Alabama and southern parts of Mississippi [2a] . It is commonly known as "false rosemary" and can be found on coastal dunes, in scrubs and in pineland ecosystems. It grows best in the lean, sandy soils of the Southeast and it shows tolerance to heat, drought and humidity [2b] . C. canescens is one of the indicator species for wooded dunes [2c] and is an excellent candidate for restoration of coastal areas. Studies on the chemical composition of this plant species are rare and largely performed by the essential oil with the focus on its strong allelopathic activity. Water washes of C. canescens fresh leaves were reported to have strong inhibitory effects on germination and growth of Schizachyrium scoparium [2d] .
Our group has previously investigated the composition and bioactivity of C. canescens essential oil [2e] but there have been no reports regarding the nonvolatile components of this species.
The dried aerial parts of C. canescens were extracted with refluxing chloroform to give crude chloroform extract in 23.45% yield followed by methanol to give crude methanol extract in 19.44% yield. Chromatographic separation of the chloroform extract led to the identification of seven compounds, namely ursolic acid (yield = 62.4%), betulin (yield = 8.4%), β-amyrin (yield = 4.6%), myrtenic acid (yield = 2.9%), n-tetracosane (yield =1.4%), and oleanolic acid (yield = 1.1%). Their structures were established on the basis of their spectral data and then verified by comparing with those reported in the literature [3] .
The major constituent of the chloroform extract of C. canescens was ursolic acid, a well-known pentacyclic triterpenoid, widely distributed in the plant kingdom. It was reported in a number of medicinal plants such as Rosmarinus officinalis [4a] , Melaleuca leucadendron [4b], Ocimum sanctum [4c], and Hyptis suaveolens [4d] . Ursolic acid was reported to have cytotoxic, anti-mutagenic, antiviral, antimicrobial, insecticidal, trypanocidal, antidiabetogenic and anti-invasive activities [5] . It acts as an anti-inflammatory agent by inhibiting histamine release and inhibiting lipoxygenase and cyclooxygenase activities [6a] . It is also known for its hepatoprotective effects against both acute chemically induced liver injury and chronic liver fibrosis and cirrhosis [6b]. Moreover, ursolic acid and its isomer, oleanolic acid, were reported to have an antihypertensive effect due to their potent diuretic-natriureticsaluretic activity, direct cardiac effect, antihyperlipidemic, antioxidant, and hypoglycemic effects [6c].
Betulin is an abundant naturally-occurring pentacyclic triterpene with a lupane skeleton. It has been isolated from birch bark (Betula utilis) [7a] , bark of Betula platyphylla [7b], and the bark of Adenium obesum [7c]. Betulin is used as a precursor for production of betulinic acid and other highly active derivatives [7d]. Betulin and its derivatives possess anti-inflammatory, antiviral, anti-HIV, antimicrobial, antimalarial, hepatoprotective and cytotoxic effects [8] . Recently, it was reported to protect mice from bacterial pneumonia and acute lung injury [7b].
Myrtenic acid was reported as one of the volatile components of
Hyssopus officinalis [9a] . n-Tetracosane is a straight-chain C 24 alkane that has been identified as a component in several plant essential oils such as The results of the cytotoxicity testing of the crude extracts and the isolated compounds on MCF-7, MDA-MB-231, and 5637 cell lines are shown in Table 2 . The crude chloroform extract showed a significant activity against all cell lines. The strong cytotoxic effects of betulin and ursolic acid against all used cell lines is in [13]. Betulin derivatives were efficiently able to decrease the load of parasites infecting the host cell, without affecting macrophage viability. Their antileishmanial properties are mediated through inhibition of trypanothione synthetase and inhibition of topoisomerase activity and apoptosis induction in L. donovani [14] . Additionally, betulin derivatives were reported to impair the viability and host-parasite interaction of Leishmania braziliensis without being cytotoxic to the macrophages [15a] . Betulin and its derivatives have been widely studied for their anticancer properties and can also emerge as new antileishmanial drugs due to their selective toxicity toward the parasite cells. The brine shrimp (Artemia salina) lethality assay is thought to be one of the essential preliminary assays in the study of potential biological activities of compounds [3b] . Table 4 shows that C. canescens chloroform extract, β-amyrin, n-tetracosane, ursolic acid and oleanolic acid demonstrated moderate activities on A. salina nauplii. This study describes for the first time the isolation of seven compounds from the chloroform extract of Conradina canescens A. Gray, namely ursolic acid, betulin, β-amyrin, myrtenic acid, n-tetracosane, and oleanolic acid. C. canescens was found to be a good natural source of ursolic acid (62.4%). The crude extract and isolated compounds were screened for antimicrobial, Phytochemistry and bioactivity of Conradina canescens Natural Product Communications Vol. 11 (1) 2016 27 antileishmanial and cytotoxic activity. Ursolic acid and betulin showed significant cytotoxic effects against breast cancer (MCF-7and MDA-MB-231) and bladder cancer (5637) cell lines. n-Tetracosane exhibited the most antibacterial activity while myrtenic acid showed the highest antifungal activity.
Experimental
Plant Material: The aerial parts of Conradina canescens were collected from private properties in Santa Rosa County, near the city of Navarre, Florida, USA in March 2014. The plant was collected and identified by William J. Guthrie. Each sample consisted of apical cuttings over 10 cm long. The plant materials were air-dried for several days at room temperature. Extraction of the dried leaf powder (360 g) was performed using a Soxhlet apparatus with refluxing chloroform for 8 h, followed by another 8 h with refluxing methanol to prepare extracts containing non-polar and polar components, respectively. After evaporation to a constant weight, the yield was 84.5 g and 70.0 g of chloroform extract and methanol extract, respectively.
Chromatographic Separation:
The crude chloroform extract of C. canescens leaves (25 g) was separated using flash column chromatography (silica gel: 40-63 μm particle size and 60 Å porosity as the stationary phase; glass column: 90 cm L  5 cm D).
The column was eluted with a step gradient of hexane/ethyl acetate (EtOAc) (90% hexane, 4 L; 80% hexane, 4 L; 50% hexane, 3 L; 20% hexane, 3 L; 100% EtOAc, 2 L. The collected fractions were evaluated by thin-layer chromatography (TLC). Fractions having comparable TLCs were combined, giving 7 major "superfractions" (SF1-SF7). These superfractions were then purified by recrystallization using the vapor diffusion method. Each SF was dissolved in EtOAc in a small vial by gentle heating then the vial was placed in a bottle containing pentane and kept undisturbed for 24 h to a few days to develop crystals. SF1 gave 360 mg of colorless shiny flakes of a waxy compound, SF3 gave 2.11 g of colorless crystals and SF4 gave 15.61 g of a colorless powder. The crystals and the powder were separated and dissolved in a suitable deuterated solvent for NMR experiments. SF2 was further fractionated on a preparative TLC plate (silica gel backed on glass w/F-254; 250 μm thickness; 20  20 cm). SF2 was applied as a line onto the bottom of the plate with a capillary, and the plate was developed in a solvent chamber containing hexane: EtOAc (85:15) to give 2 subfractions (SF2-A and SF2-B) as viewed under UV light. The desired bands were then scraped off of the glass with a razor blade. The compounds were separated from the adsorbent by dissolving in EtOAc and filtering from the silica gel. After evaporation, SF2-B appeared as a colorless oily liquid with a refreshing, spicy-herbaceous odor. SF6 was separated using a small silica gel column (silica gel: 40-63 μm particle size and 60 Å porosity as the stationary phase; glass column: 25 cm L  2 cm D) eluted with a step gradient of hexane/EtOAc (50% hexane, 50 mL; 40% hexane, 50 mL; 30% hexane, 50 mL; 20% hexane, 50 mL; 100% EtOAc, 50 mL) to give 3 subfractions (SF6A-C). After evaporation, SF6-C appeared as a colorless amorphous powder. SF7 was separated using a small silica gel column (silica gel: 40-63 μm particle size and 60 Å porosity as the stationary phase; glass column: 25 cm L  2 cm D) eluted with hexane/EtOAc (30% hexane, 50 mL; 20% hexane, 50 mL; 10% hexane, 50 mL; 100% EtOAc, 100 mL) to give 3 subfractions (SF7A-C).
After evaporation, SF7-B appeared as a colorless powder.
Structure Determination:
Structures of the purified compounds were determined using Infrared Spectrometer (Perkin Elmer FT-IR) and Multinuclear NMR spectroscopy (Varian INOVA 500 MHz NMR system). Each sample was dissolved in a suitable deuterated solvent (7.5 mg in 750 μL solvent) and measured at 25°C. The NMR experiments included 1 H, 13 C, COSY, HSQC, and HMBC. The NMR spectra were processed and analyzed using Mestrenova NMR software version 10.0. The spectral data were verified by comparing with the values reported in the literature [3] .
Bioactivity Screening: The crude extract and isolated compounds were screened for antimicrobial activity against Escherichia coli , Pseudomonas aeruginosa, Bacillus cereus, Staphylococcus aureus, Staphylococcus epidermidis, Serratia marcescens, Aspergillus niger, Botrytis cinerea and Candida albicans using the microbroth dilution technique as previously reported [16a] . The crude extract and purified compounds were tested for in-vitro cytotoxicity against MCF-7 (human breast cancer cells), MDA-MB-231 (human breast cancer cells), and 5637 (human bladder cancer cells) cells, using the 96-well MTT assay as previously reported [16b] . The brine shrimp (Artemia salina) lethality test was carried out as previously described [16c] .
